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| INTRODUCTION
With the window for reaching the Paris climate goals fast closing (UNFCCC, 2015) , awareness is growing that climate policy must go beyond the energy sector and address the very principles of how modern societies organize their patterns of consumption and production. Within this context, the local level has gained more prominence in climate policy and governance in recent years, both in academic and in policy domains (Bulkeley & Betsill, 2013; Lervik & Sutherland, 2017; Smedby & Quitzau, 2016) . This is because the municipal, communal and local levels are perceived as privileged arenas for policy experimentation (Castán Broto & Bulkeley, 2013 ) and social and institutional innovation (Hargreaves, Hielscher, Seyfang, & Smith, 2013; Seyfang & Smith, 2007) . The local level, it is assumed, has the potential to function as a "low carbon lab" (Heiskanen, Jalas, Rinkinen, & Tainio, 2015) and as an incubator and diffusion hotspot for successful innovations (Boyer, 2015) . Literature in this domain has addressed both the top-down dimension of municipal and communal policy-making (Bulkeley & Kern, 2006; Peters, Fudge, & Sinclair, 2010) and the bottom-up dimension of grassroots innovation and community-based climate action (Boyer, 2016; Feola & Nunes, 2014; Seyfang, 2010) to various degrees.
In this paper, we aim to combine both dimensions by assessing the strategies of "low-carbon municipalities" (the top-down dimension of communal climate policy) and by asking to what extent these strategies could be advanced through learning from "intentional communities," such as ecovillages and eco-oriented cohousing projects (the bottom-up dimension of grassroots climate action). Low-carbon municipalities are municipalities that follow a self-proclaimed agenda of local climate change mitigation. They are "top-down" inasmuch as their voluntary low-carbon agenda is decided and pursued through the political and administrative structures of local government (which typically include a local council, a mayor and a municipal office). Most low-carbon municipalities are involved in international networks like the Climate Alliance 1 or the International Council for Local Environmental Initiatives (ICLEI) 2 (Bulkeley, 2010) . Their role in climate change mitigation was internationally recognized early on (Beatley, 2014;  United Nations Conference on Environment and Development, 1992) . Intentional communities, by contrast, are founded and sustained by people who commit themselves to pursue a common purpose or intention, such as living in harmony with nature or living according to principles such as solidarity and grassroots democracy (Kunze, 2012) . They are resident-led settlements or neighborhoods with shared property and commons, such as ecovillages and cohousing projects. According to the Global Ecovillage Network (GEN), there are around 10,000 ecovillages in existence worldwide. 3 Intentional communities can be understood as a community-based type of grassroots innovation (Seyfang & Smith, 2007; Smith, Fressoli, & Thomas, 2014) .
The role of intentional communities as "best practice" cases for sustainable living is increasingly being acknowledged by some governments, who are beginning to encourage them to exchange their experiences with the wider public (WBGU, 2011).
Low-carbon municipalities typically use policy strategies that pertain to the paradigm of ecological modernization (EM) (Bulkeley, 2010; Smedby & Quitzau, 2016) . EM is based on the assumption that "economic growth and the resolution of environmental problems can, in principle, be reconciled" (Christoff, 1996) . As a sociopolitical strategy, it focuses on the development and diffusion of new technologies that enable clean production and consumption, with the aim to decouple economic output from resource inputs and emissions (Spaargaren & Mol, 1992) . Ecoefficiency is the key principle behind this approach.
Examples are low-emission (and electric) cars, photovoltaic panels, LED lighting or material recycling. On the local and municipal level, most efforts concentrate on the energy sector and concern energy efficiency measures (mostly in municipalities' own estate and operations), energy conservation and renewable energy generation. In addition, local policies address green building initiatives, green local government procurement standards, public-private partnerships with local businesses, public transportation policies and educational efforts to change individual behavior. However, recent research increasingly stresses that technology-based approaches and individual behaviorchange strategies are insufficient to mitigate climate change and that much more comprehensive, structural changes to the ways in which societies function are required to achieve a massive reduction in energy and resource demand (Creutzig et al., 2016; Haberl, FischerKowalski, Krausmann, Martinez-Alier, & Winiwarter, 2011) .
By virtue of their shared ecological objectives and convictions, intentional communities tend to go much further in ecologically restructuring communal life. The focus of intervention is not on efficiency (i.e., doing more with the same input), but on actively reducing throughput of energy and resources, and thus on sufficiency. This is often achieved by making use of shared property and commons and by establishing common patterns of consumption and behavior in fields such as nutrition, transport and housing. Overall, intentional communities do not focus on individual behavior change, but aim at the sustainable redesign of communal life and thus of the ways social practices interlock. The ideological consensus of residents on ecological principles allows for the implementation of intervention strategies that are not limited to technological and individualistic approaches but are holistic in the sense of combining technological elements with collective behavioral change and a commitment to sufficiency principles in community governance.
These obvious differences between low-carbon municipalities and intentional communities are interesting in several respects with regard to communal low-carbon policy and governance. They suggest a difference in the transformative depth of low-carbon measures: while low-carbon municipalities seem to be locked into the efficiency paradigm, which does not necessarily achieve substantial decarbonization, To broach these questions, this paper takes on the perspective of social practice theory. Social practice theory acknowledges that individual behavior is embedded in social and material structures, which makes individual behavior change very challenging (Shove, 2015) . Taking social practices as the unit of analysis means shifting the attention away from technological components and individual choices and toward processes of coevolving technical, economic, social and cultural elements (Brand, 2010) . We agree with social practice theorists that unsustainable patterns of human activity can be better understood (and changed) when conceived in terms of socially shared practices rather than aggregate individual choices (Hargreaves, 2011 In the next section we introduce our theoretical approach and empirical method. Section 3 presents the empirical findings from our case studies. In Section 4, we discuss these findings with a view to policy implications and potential for translation and upscaling. Section 5 concludes.
| THEORY AND METHODS

| Intervening in social practices: A conceptual framework
Social practice theory constitutes a marked shift from the methodological individualism of the behavioral approach in that socially shared practices (such as cooking, driving, washing or shopping) rather than the individuals who perform them become the core unit of analysis.
The individual is conceptualized as the "carrier" of historically evolved practices (Reckwitz, 2002) and not as the autonomous agent whose rational preferences determine its "behavior." Practices are social entities that are neither the product of totalizing social structures nor the product of rational individual choices. Instead, a practice is "a routinized type of behaviour, which consists of several elements, interconnected to one another" (Reckwitz, 2002 ). The literature offers several different definitions of the elements of a practice (Gram-Hanssen, 2009) . In this study, we adopt the widely used definition advocated by Shove, Pantzar, and Watson (2012) , consisting of "meanings," "materials" and "competences". "Meanings refer to ideas, aspirations, values and symbolic meanings; competences to shared know-how and practical intelligibility; and materials are the physical stuff, such as technologies, objects and infrastructures" (Strengers & Maller, 2015) .
These elements come together in everyday life, as individuals integrate them into the performance of everyday routines and thus reproduce a practice. According to a common distinction, a practice is a performance of a routine (practice-as-performance) and at the same time a pattern of these performances (practice-as-entity) (Shove et al., 2012) . As an entity, the practice consists of the above elements.
As a performance, the practice reproduces and actualizes the entity;
without being continuously performed, the practice-as-entity dissolves and disappears. In being performed, the practice is entrenched and stabilized or altered and transformed to the extent that its elements are changed. The transformation or discontinuation of practices as well as the emergence of new practices is common and inevitable.
The most interesting question, from an environmental governance point of view, however, is to what extent practices can be the object of purposive and strategic interventions.
There is little understanding to date about the potential of policy and governance to purposively and strategically transform social practices. Indeed, as Strengers and Maller (2015) three types of intervening into social practices: "re-crafting practices,"
"substituting practices," and "changing how practices interlock."
"Re-crafting practices" is grounded in "reducing the resource intensity of existing practices through changing the elements of which they are composed" (Spurling & McMeekin, 2015) . Interventions can include "the introduction of industry standards for products (that address material elements), the use of new technologies (e.g., ultralow-emission vehicles), forms of training (e.g., the driving test) or social marketing and information campaigns". Thus, "re-crafting" intervenes in one or more elements of a practice without questioning the practice itself or the frequency of its performance. To re-craft the practice of driving, for example, can mean to equip a car with a more fuel-efficient technology, without challenging the practice of driving per se.
"Substituting practices" focuses on "discouraging current unsustainable practices and replacing them with existing or new alternatives" (such as replacing driving with cycling). The challenge here is one of changing the ways in which particular "needs" or "wants" are met, by identifying pairings of potentially "substitutable"
practices-a resource-intensive one and a more sustainable counterpart-and by intervening to "change the balance of competition between them" (Spurling & McMeekin, 2015) . In other words, the "need" or "want" in question is still not being negotiated, but the mode in which it is satisfied is changed from an unsustainable to a more sustainable one. For instance, the "need" to commute to work is not being challenged, but the means of transportation is being substituted-from driving to taking public transport, cycling or walking.
To this generic definition we want to add a specification: our empirical findings (below) show that this type of intervention is often performed in an incomplete or partial manner in that the "sustainable" alternative is supported or encouraged without actively discouraging or inhibiting the "unsustainable" practice. We call this incomplete substitutional intervention "growing a practice," while its opposite (inhibiting the unsustainable practice without fostering the sustainable alternative)
would be "shrinking a practice." A complete substitutional intervention, according to the definition of Spurling and McMeekin (2015) above, would always involve both sides of the equation-growing the desired practice and shrinking the undesirable one. "Growing"
alone, as will become apparent below, often leads to unsatisfactory results in terms of climate protection, for example, when cycling is encouraged as a leisure activity without, at the same time, taking measures to discourage driving private cars.
'Changing how practices interlock,' finally, focusses on bundles or regular patterns of practices and tries to re-articulate them in such a way as to make the performance of certain unsustainable practices obsolete. As Spurling and McMeekin (2015) on mobility practices in their own right, the focus shifts to disentangling or disrupting the pattern of practices that generates the need for mobility in the first place, such as "how households are provisioned, where children go to school, and how work and leisure are organised" (Spurling & McMeekin, 2015) .
This conceptual framework has explicitly been developed because social practices are considered "a better target of intervention for sustainability policy than 'behaviour,' 'choice' or technical innovation alone" (Spurling et al., 2013) . However, to the best of our knowledge, there are only a handful of studies that have made use of this framework to examine empirically existing low-carbon activities and measures (Macrorie, Foulds, & Hargreaves, 2015; Schäfer et al., 2018) . In this paper, we build on this framework to examine the ways in which low-carbon measures in different types of communities (low-carbon municipalities and intentional communities) succeed to intervene in social practices and to analyze the potential for enhancing the transformative depth of such interventions in low-carbon municipalities.
| Cases and empirical methods
We investigate the climate-related policies of three low-carbon communities and three intentional communities in the practice fields of food, housing and mobility (Table 1) . Low-carbon communities are municipalities that follow a self-proclaimed agenda of local climate change mitigation. The population of low-carbon communities (of the type under study, which is typical for Germany and Austria) usually does not differ significantly from that of other municipalities (e.g., in
terms of election results). However, there usually exists an active core of engaged citizens or politicians-so-called policy entrepreneurs (Krause, 2011 )-who at some point amass enough support in their municipal council for the municipality to become a member of an environmental network (such as the Climate Alliance) or to set a nonbinding agenda for local decarbonization. In some cases, resourceful local politicians simply make use of existing (national) funding schemes for municipal climate measures, thus using local climate protection as a The ecoregion comprises three municipalities (pop. 6,200 inhabitants). It is organized as a nonprofit association, with municipalities and a large number of citizens as members. It aims at establishing a circular regional economy and at becoming self-sufficient in renewable energy supplies. Activities focus on energy efficiency, housing, mobility and sustainable agriculture.
Austria/2007
Laxenburg ClimateAlliance member
The municipality Laxenburg (pop. 2,900) decided in 2003 to become a low-carbon municipality. Projects have addressed the following areas: sustainable education, mobility, provision on information to sustainable energy, energy efficiency, renewable energy, etc.
Austria/2003
Beeskow National Climate Initiative
The climate region Beeskow consists of several municipalities (the largest being the town of Beeskow) with a total population of 38,500 inhabitants and was created in 2012. Projects have addressed the following areas: renewable energy, mobility, sustainable education, etc.
Germany/2012
Intentional communities
Sieben Linden Sieben Linden is an ecovillage where 100 adults and 40 children have settled over the years, focusing on closed energy and resource cycles and building houses with natural and regional resources such as straw, clay and timber. Intentional communities, by contrast, are founded and sustained by people who commit themselves to pursue a common purpose or intention. The intentional communities we investigate are ecovillages and sustainability-oriented co-housing projects. According to a definition of the GEN from 2012, an ecovillage "is an intentional, traditional or urban community that is consciously designed through locally owned, participatory processes in all four dimensions of sustainability (social, culture, ecology and economy) to regenerate their social and natural environments" (Global Ecovillage Network, 2012). Ecologically oriented co-housing refers to communal housing projects (urban or rural) along the principles of extensive participatory planning and governance structures and on an architecture and infrastructure which promote community life and exert low environmental pressures. Of the three intentional communities covered in this study, the two Austrian ones (Pomali and Lebensraum Gänserndorf) are sustainability-oriented co-housing projects, whereas the German initiative (Sieben Linden) is an ecovillage.
Despite their differences, the three intentional communities are similar in terms of their intentional, purposive and voluntary character, which necessarily leads to organizational structures and decision-making instruments that aim at comprehensive collective rules that regulate many aspects of community life and individual behavior.
We allowed for some internal heterogeneity within types of communities as we assumed that these differences (e.g., level of civic support within low-carbon municipalities; co-housing vs. ecovillage) are of little significance as compared to the categorical differences between top-down municipalities and bottom-up intentional communities.
Our findings in the next section show that this assumption was correct: the strategies of intervention into social practices are typespecific not case-specific.
The empirical methods used in this paper are mainly qualitative, but contain semiquantitative elements, in that the intervention patterns have been identified by assigning each measure to deductively constructed categories and counting the frequency of measures in each category. The first strand of research involved six in-depth case studies (Table 1) , sampled across the two countries, to provide a diversity of activities, governance structure, infrastructural arrangements and pioneer/follow up initiatives. The case studies comprised site visits and in-depth face-to-face interviews with up to three informants per initiative (such as founders and people involved in the area of mobility, food and shelter/energy), supplemented by document analysis of self-published material such as websites and promotional materials and academic reports.
To deepen our knowledge of the initiatives, we organized one half-day workshop with each initiative (six in total). Four to six participants from each initiative attended the workshops. The aim was to discuss initial findings derived from the interviews and document analysis with participants. We investigated the historical development of these initiatives and their activities, including important events and experiences, measures implemented and related social practices in the area of mobility, food and housing.
Based on the evidence gathered in this process, we created a detailed list of measures and activities ("interventions") implemented in each initiative in the three practice fields and coded each item according to the analytical categories derived from the "intervention-in-practice" framework outlined above. We included all measures that were reported in official and internal documents or by community members in workshops and interviews, regardless of when they were implemented (i.e., our analysis covers the entire life span of the initiatives under study). We distinguished between types of intervention that lead to a recrafting of practices, to their substitution or to changes in the way practices interlock. We analyzed into which "practice element" policy measures intervene (meaning, competences or material). We ordered the interventions according to their "degree of compulsion," that is, whether they are informational, optional or compulsory. Finally, we recorded whether interventions involve a degree of "communalization,"
that is, if they lead to a joint performance of practices by multiple individuals (thus reducing performances of practices) or if ownership of material elements is shared (thus reducing material elements).
In this paper, we define interventions broadly to designate all measures decided and enacted on communal or municipal level that target practices and their elements with the aim of reducing local (or locally caused) carbon emissions (cf. Spurling & McMeekin, 2015) .
Examples for low-carbon municipalities include a decision by a municipal council to build a bicycle lane; a decision to subsidize e-mobility; a decision by a council to promote organic and locally sourced food (Table 2) .
| FINDINGS: IDENTIFYING PATTERNS OF INTERVENTIONS IN SOCIAL PRACTICES
In this section, we identify the patterns of intervention resulting from our coding of various measures and activities by low-carbon initiatives. These patterns help us understand the ways and extent to which local climate governance measures intervene in social practices (or fail to do so). The term "pattern" here refers to common tendencies, differences and regularities of the typical features of interventions in both low-carbon municipalities and intentional communities. Figure 1 provides a visual account of the patterns on the most aggregated level. Table 3 summarises the pattern discovered. In short it can be described as follows: key intervention types of low-carbon municipalities are re-crafting (technical reduction of carbon emission intensity) and offers to grow low-carbon practices, without at the same time shrinking carbon-intensive ones. In addition, low-carbon communities invest considerable effort in changing citizens' attitudes through raising awareness and through marketing campaigns. In contrast, intentional communities put a strong emphasis on substituting practices, with a focus not only on growing low-carbon alternatives but also on shrinking carbon-intensive practices where possible. Interlocking plays a more important role in intentional communities than in lowcarbon municipalities. Measures to change inhabitants' attitudes are integrated into the structure of the community and therefore are not discernible as a separate category. While low-carbon municipalities offer information and optional practices, intentional communities provide offers for alternative practices in combination with obligatory In a next step, this general pattern is now disaggregated into the three intervention areas and discussed comparatively in further detail.
| Mobility
Low-carbon municipalities focus on substitutive measures that stimulate the growing of low-carbon practices such as promoting cycling and investing in cycling lanes and bike racks, but without shrinking the carbon-intensive ones. That is, new cycle lanes are built without reducing road surface for driving or parking spaces for cars. Most measures are optional or informative as they offer a low-carbon alternative and provide incentives (e.g., subsidies for e-bikes) or information on how to use it. A visual account of the intervention pattern in mobility is provided in Figure 2 .
Overall, low-carbon communities face considerable difficulties when intervening in mobility. In Beeskow, while the population has decreased in numbers, the number of registered cars has increased in the same period (Hielscher & Schäfer, 2016) . The transportation issue is perceived as a notoriously difficult one in all low-carbon communities, mainly because of the communities' rural structures, which seem to create a stubborn "need" for automobility, due to a structural dispersal of different functions of everyday life such as housing, work and leisure. Officials refer to the problem of political competences being spread across several levels of scale, from local to regional and national. Many transportation issues are dealt with on the regional or national levels (e.g., planning and funding of public transport), with very little scope left to the local level. Therein, however, lies the largely untapped potential of "interlocking"
as a climate strategy, as will be further elaborated upon below.
| Housing
A visual account of the intervention pattern in housing is provided in Figure 3 . Low-carbon municipalities tend to focus on "implementing measures in their own estate rather than in the community" (Bulkeley, 2010; see also Betsill & Bulkeley, 2007) . This is confirmed here as well, exemplified by recrafting (mainly thermal insulation, the installation of biomass heating and solar panels) and again by interventions aiming to grow low-carbon behavior (mainly information campaigns for lowenergy housing and energy saving behavior). It is important to note that in most cases these measures do not affect the social practices of the inhabitants and there is little political ambition to change them.
Measures aiming to shrink energy-intensive behavior at home typically are of informative and noncommittal character. The reasons for this
FIGURE 2
Intervention area mobility: interventions in social practices regarding type of intervention; dominant elements addressed; degree of compulsion and communalization for low-carbon municipalities and intentional communities (dark areas indicate strong implementation, while light areas indicate little attention) [Colour figure can be viewed at wileyonlinelibrary.com] reluctance relate to premonitions that such policies would be perceived by many citizens as paternalistic and choice-restricting. Finally, the communalization of built environments (for living, cooking and eating) for purposes of energy saving is absent as a strategy in lowcarbon communities.
Intentional communities, in contrast, show a different pattern, with recrafting, substituting and interlocking interventions being more balanced. Recrafting measures include the switch to green electricity and biomass heating or the installation of a rain water cycle for laundering, toilets and irrigation, a compost toilet system and building houses with local resources; all these measures are directly affecting the material elements of practices, with the concomitant need sometimes to establish respective competences for handling compost toilets or biomass heating. Substitutive measures in the field of housing are rare also in intentional communities, and mainly regard measures such as the substitution of collective for individual laundering, dining or leisure activities. To live in a passive house also requires inhabitants to substitute (rather than recraft) some practices relating to heating and ventilation. Finally, a common way to change how practices interlock in the field of housing is to build and use community buildings for as many activities as possible, from leisure to cooking, laundering and working. This is being reflected in the relatively high level of communalization of activities (which may not be socially accepted in a typical low-carbon municipality). In that way, the heating of private homes and spaces is reduced and resource efficiency is improved.
Another example of a rule that effectively reduces private energy consumption is the restriction in one community of land per person to be built on, which leads to dense and energy-efficient building structures.
Hence, while interlocking is a key measure in intentional communities, interlocking measures are conspicuously missing in all three lowcarbon communities studied. Figure 4 provides a visual account of the intervention pattern in nutrition. The dominant intervention type in low-carbon municipalities is recrafting the element "meaning." In other words, municipalities focus on environmental education in schools and kindergartens and on awareness-raising activities for adults. Activities include the promotion of restaurants that focus on regionally sourced food, a sustainable food fair or a "hiking for delicacies" day. These activities, which typically take place only once or twice a year, are recrafting interventions as they aim to make people use more sustainable ingredients for their regular dishes, without requiring them to engage in new practices. In addition, however, a few substituting activities were registered as well: for example, the attempt in Laxenburg to promote home-made or collectively prepared snacks for school breaks instead of the usual ready-made snacks from the supermarket or the campaign to drink bottled tap water (from refillable bottles) at school, instead of buying bottled water every day. These are arguably interventions that require engagement in new practices. Overall, however, activities of low-carbon municipalities to intervene in the food-related practices of citizens are sparse. All activities are at a very low level of compulsion, offering information or sensual or esthetic stimulants. Interestingly, we recorded hardly any interlocking activities, for example the establishment or encouragement of sustainable workplace canteens to foster collective (organic and low-meat) meals, which would reduce food waste and the carbon footprint of food consumed (cf. Spurling et al., 2013) .
| Nutrition
FIGURE 4
Intervention area nutrition: interventions in social practices regarding type of intervention; dominant elements addressed; degree of compulsion and communalization for low-carbon municipalities and intentional communities (dark areas indicate strong implementation, while light areas indicate little attention) [Colour figure can be viewed at wileyonlinelibrary.com] means to change the rules of the game, rather than to cheer on players to try harder. In a world whose sociotechnical structures are geared toward a high-energy, high-carbon performance at all levels, "trying harder" to emit less carbon is bound to be frustrated by external constraints. Changing the rules of the game, then, seems a challenging but more promising way forward.
Our practice-theoretical analysis shows that low-carbon municipalities have limited success in intervening in carbon-intensive practices. They tend either to recraft the material elements of practices, that is, to make practices more efficient without challenging their status as a "need" in the first place, or to offer alternatives without providing the structural conditions for these alternatives to be taken up on a significant scale. In other words, low-carbon communities "grow" alternative low-carbon practices without "shrinking" the carbon-intensive practices. Furthermore, they barely rely on communalization as a strategy to reduce the performance of practices and their material impact. Finally, when low-carbon communities change the ways in which social practices interlock (e.g., by revitalizing town centers), they do this for other reasons than low-carbon development, which leaves large emission reduction potentials untapped.
Overall, the strategy of low-carbon communities seems to be to perform better within existing rules rather than to change the rules of the game that are geared toward high-carbon performance.
Unsurprisingly, intentional communities follow the opposite approach in most respects. They are all about changing and collectively defining the rules of the game to enable a lifestyle that is more in line with ecological boundaries. For example, their interventions aim both at growing (desirable) and at shrinking (undesirable) practices, so the process of substitution is more complete; they consciously use strategies of "interlocking" that make unsustainable practices obsolete or reduce their frequency; their interventions tend to be more binding in that they are built into the material infrastructure and leave less choice to behave in an unsustainable way; and they trust on communalization (of both ownership and activities) as a main strategy to reduce the performance of certain unsustainable practices. Their focus is less on persuading the individual than on changing the structures within which the individual lives.
The main reason for the stark differences in the strategic approaches of low-carbon municipalities and intentional communities is that it is "sociopolitically unpalatable," as Hobson (2013) puts it, in a representational political setting for municipalities to intervene in the everyday life of citizens in a way that actively reduces choice or "shrinks" unsustainable but popular behaviors, without being able to rely on a strong political consensus or shared values. Municipalities therefore opt for measures that apply new technologies without intervening into individual behavior or that offer alternative forms of behavior as an additional "choice."
Intentional communities, by contrast, do not experience the same constraints in terms of legitimization requirements. Their inhabitants joined the community precisely because of their ambition to radically transform communal and everyday life toward a sustainable mode of living. Here, the "low-carbon transition" is part of the communal identity and as such forms part of a political and moral consensus. This opens up the space for constant internal (sometimes heated) debate, decision-making, implementation and reflection on the particular ways in which the communal aims and intentions are realized, while the aims themselves no longer require legitimization.
In terms of the top-down/bottom-up distinction of our analysis, the following pattern emerges: while top-down initiatives (e.g., lowcarbon municipalities) have a potentially wide horizontal reach as they encompass large populations, and they have a limited transformative depth as legitimization requirements restrict them to relatively "shal- 
| Hybridization/embedding
The idea behind hybridization is to create institutional, social and spatial links between intentional communities and low-carbon communities that may lead to a partial integration of the former into the latter. The result would be hybrid patterns of activities, infrastructures and ideas that are shared by members of both intentional and low-carbon communities. For example, low-carbon municipalities could invite intentional communities to settle in vacant infrastructure or in new development areas at low cost and to help revitalize and further decarbonize the community in the long run. This strategy, which could be called embedding, could be particularly promising in 
| Conveyor-belt/scaling-up
On a national level, policies could be designed that create an institutionalized way of knowledge transfer and, more importantly, scale up successful measures by intentional communities (grassroots innovations) to be emulated by interested municipalities. Committees consisting of local politicians, experts and community activists could skim and evaluate experiences and innovations for their potential to be "normalized" and translated into regular municipal contexts. The idea behind the conveyor-belt principle is to have an institutionalized Smith and Stirling (2018) call "innovation democracy," that is, an institutionalized nexus between grassroots innovation on the one hand and the larger society on the other. In the absence of any such strategies to increase both the transformative 5 http://www.gelebte-nachhaltigkeit.de/home/home/index.htm
FIGURE 5
Possible strategies for increasing the transformative depth of interventions in low-carbon municipalities through learning from intentional communities [Colour figure can be viewed at wileyonlinelibrary.com] depth of low-carbon municipalities and the horizontal reach of intentional communities, both types will remain isolated and will continue to have limited impact in terms of a socioecological transformation of society at large.
The analytical lens of practice theory helps to understand that future governance must focus on ways to change the rules of the game, and not on improving the performance of individual players within existing rules. Intentional communities are an important resource to inspire and guide such governance efforts. On their own, however, they remain relatively isolated and somewhat obscure niches that are attractive only for a small share of the population as they require a strong ideological determination to subject one's individual lifestyle to principles of ecological sustainability and communal self-governance. Low-carbon communities, by contrast, remain locked into a growth-based, high-carbon socioeconomic structure which leaves little room for a transition toward a sufficiency-oriented, strong form of sustainability. We thus recommend that future research on local and urban climate governance should put an emphasis on the institutionalization of the principle of hybridization, and scaling-up through the conveyor-belt mechanism. Rather than looking at grassroots innovation and climate governance in isolation, research is needed that explores how innovation (bottom-up) and collective decision (top-down) can be interlaced in such a way that the transformative depth of successful intentional communities is extended horizontally and thus "normalized" to some extent in an iterative cycle to move forward the low-carbon transition on the local level.
